The theorem given by R.I. Nigmatulin in "Equations of Hydro-and Thermodynamics of the Atmosphere when Inertial Forces Are Small in Comparison with Gravity" (2018) is wrong. The scales given in the paper are not suitable for application of hydrostatic (quasistatic) approximation suggested by the author. The modification of Richardson's equation for vertical velocity neglecting horizontal advection of pressure results in violation of symmetry of equations and incorrect uncompensated additional vertical velocity.
INCORRECTNESS OF THE THEOREM FORMULATED IN
, AND SCALES OF APPLICABILITY OF HYDROSTATIC (QUASISTATIC) APPROXIMATION Vertical inertia of an atmospheric particle is defined by the sum of applied forces. Its scale in absence of acoustic perturbations is defined by the maximum difference between its weight and buoyancy, i.e. by the maximum deviation of the density in the atmospheric flow under consideration, multiplied by g. Resulting reduced gravity acceleration can be by three orders of magnitude smaller than g, and nevertheless produce intensive atmospheric flows.
Background stratification and thermodynamic properties as adiabaticity and phase changes are to be accounted and naturally lead to the concepts of potential and virtual temperatures. This is why neglecting the vertical inertia upon comparing it directly to the gravity (as in [1] ) gives absolutely wrong estimation of the spacial scales, for which hydrostatic approximation can be applied. Hydrostatic framework has no explicit equation for change of vertical momentum, which is replaced by hydrostatic balance. Instead, vertical velocity In oceanology and atmospheric sciences hydrostatic approximation is used to filter some classes of solutions of the full system like short gravity waves (buoyancy driven) and sound waves. It serves as analogy to shallow water equations for surface waves and works on scales from hundreds of kilometers in Earth atmosphere. Smallness of ratio of vertical inertia to the gravity is the property of hydrostatic system (like smallness of any oil car velocity compared to the speed of light), but it can not be the reason for its application as stated in the new theorem by R.I. Nigmatulin.
INCORRECTNESS OF MODIFICATION OF RICHARDSON'S EQUATION .
L.F. Richardson in his fundamental work "Weather prediction by numerical process" [2] (1922) gave the framework for large-scale weather prediction based on hydrostatic approximation, and the expression for vertical velocity as its exact consequence in eq. 18 on page 118, eq. 9 on page 124, also see Peter Lynch "The Emergence of Numerical Weather Prediction: Richardson's Dream" [3] eq. 2.19 on page 40, A. Eliassen "Dynamic Meteorology" [4, 5] Generally, for horizontal scales from 1 km neglect of pressure advection compared to hor-izontal divergence of mass flux above the particle violates the symmetries of the system and allows the particle to accumulate additional uncompensated vertical velocity, which results in nonphysical effects. Such approach cannot be considered as an elaboration of the approximation for vertical velocity given by J. Holton in his book [6] (1979). The system given in the paper by R.I. Nigmatulin in [1] is not correct for weather forecasting at any horizontal scales. Richardson's framework was used at national center of atmospheric research NCAR [7] (A. Kasahara et al., 1967 ) about a decade as the principal weather prediction system, and a lot of works by several scientific groups are devoted to its stability and properties of the corresponding differential operator for different vertical discretizations and vertical coordinates [8] [9] [10] .
